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(71) We, NOL OFFSHORE 
VICES (UK) LIMITED, a Brfriah Comptnr. 
of 131—133 Holland Park AvameTlSn 
Wll 4UT (formerly of 4-4 Wood Street; 
5 London EC2V 7JY), do hereby declare the 
kweoiiuu, for which we pray that a Patent 

nbc granted us, and the method by which: 
to be performed, to be particularly def- 
orced mjaod by the f dkrwirg statement:-- 
Tins invention relate i to the securing of 
structures to tubular metal pilea underwater. 

It h the conventional practice where, for 
example, a base is to be fastened to the sea- 
bed by pDes for the base to in corpo rate indi- 
vidual tubes which endrcfc the para of the 
piles projecting above the sea-bed, and the 
tubes ate then secured to the piles bv any 
one of several methods indudisf wetting or 
gruuuug, or driving a phi dlarnet 
through each pile and the surrounding 
All of these methods are howc 
expensive by reason of the need to ship out 
divera and the rennfeed special apparatus for 
underwater work and the lengthy work neces- 
sary on ana* 

According to the present invention there 
is provided a method of securing to tubular 
metal pflea a structure incorporating a plurality 
ai mnci ranwgn wmcn me respeenve puea 
30 project, whicfa method comprises locally do* 
forming each pile outwardly into Ugbdy 
iwigen or wesoea engagement wtzn me en- 
uxctzng djdc oy ocrooerjon or an exptotxve 
charge within the pus. 

It win be Bnogstood that the only work 
required of the dher is an underwater opera* 

^g-_^_^ 4 m \^ mm9 + mam *^^ m m a m£ i^tk a 9 m *m aSa^at S^^A^st ^L^B^aV^a^B^amAal^B^aH mWmW mmYmmW ^-^^u^kA 

uoq acoonung m me uvtuuon is m ensure 

aX^A aX^. b^_L^^BA jXA^amaa. ^ ^bv^^j,*^ a^^aaAaAata^aVam^ 

max me i 1 ipaiaive marge is correcrxy posrooneo 
iqq jocaseu* a oe reouneu mape uu use ok 
the f.ipkidve charge are all determined 

a - » a- _ m 

The pile and tube may initially both be 
cylindrical at the location of the intended 
expjoeam, so max me *rpr < T M1,i oexonns oom 
the pile and the tube outward locally, or 
alternatively the tube may initially be out- 
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wardry detained aa by swaging so that the 
explosion deforms principally the pile, ex- 
panding it locally into swaged or welded 
engagement with the tube. 

The Inventi o n will now be described m 
more detail with reference by way of example 



wurtfw rfie structure to *vHi ** T steel piles 
driven torn the sea-bed 11* One such pile is 
shown at 12* 

Hie structure 10 incorporates a number of 
vertical pile guide tubea 13 and operates, 
during its InataBatJon. as a template far locat- 
ing the pOes m their correct positions whilst 
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to the a cc o m pa n ying diagr amm atic draw 
m wmcn* 

Figures 1 and 2 are diagrammatic sectional 55 
views flluattatfrig respectively the shapes of 

tatlB tobc Sod pu6y 2d 006 aDCtabod wkCC0(^dJaD£ 

^a^aV #4^h^a% a^BB*BBU*At^^a% ^b^^-^——,^-^^*^^!^— aw^l^aV^aa^^a^ab ^av^am^aV ^X^bV^^^*l 

to me mveuuuu, respectively mot e ana alter 
the detonation of die explosive charge* 

Referring Br at to Figure L the reference 60 
numeral 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
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they are being driven. To assist in gt 
the leading ends of the piles into the tubes, 
the tipper ends of the tubes are belled out- 
ward* Each pale n thus lowered through die 
corresponding tube 13 and hammered Into 
the sea bed. When the pile has been driven 
in, ha upper end is left projecting fust above 
the top edge of the tube 13, the pile being 
cut off at this level if necessary. Each of the 
guide tubea has jntermedlatp Its ends a 
swagcoVout paction as shown at 14 and to 

secure the structure to the pOes a shaped 
explo s iv e charge 15 suspended on a Use 16 
b lowered into the pile to a position level 
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with portion 14 of the tube, is located in that 

Sttson and b then detonated. The explosion 
Hms the pile locally outwards into swaged 
or welded engagrmmr with the portion 14 
of the tube, so that the structure is located 
tgi lu upward or downward movement rela- 
tive^ to the ptka 

and size of the charge are 
to materials used, the 
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ucpui wnu ocnwy or me wiser, wnetner a 
twaged inmfucuce fit or a welded interface 
fit h tenured betw een d ie yfc and the guide 
tube , and other relevant factors. 
$ If desired, the inidal ranging of the guide 
tubes may be omitted, and in that case the 
tube Is made from a metal having a g^w^rff 
degree of mallrabffty to enable it to be de- 
formed outward, without factoring, by the 
10 explosion, so that agate a swaged interference 
fit or welded interface fit b obtained between 
the tribe and pile* 

VHAT WB CLAIM IS:— 
1. A method of securing to tubular metal 
15 piks a structure incorporating a plurality of 
tubes through which the respective pOea pro- 
ject, which method comprises locally deform* 
log each pile outwardly Into tightly swaged or 



with the encircling tube 
by detonation of an explosive charge within 20 
the pile. 

2. A method as daimed tn daim 1, wherein 
each tube k midaOy of locally increased dhv 
meter at the location of the explosive charge. 

3. A nirfhod of ""^iig to *^n^ a r wv ^ m \ 25 
piles a structure in cotu uradag a plurality of 
tubes through which toe respective piles pro- 
log; w hich metho d is snbttantfaOy as herein- 
before described with reference to sad as 
illustrated in the accompanying drawings. 30 
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